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1. Compute the following limit
lim
x→+∞
√
4x2 − x+ 1− 2x
2. For t ∈ R+, find the solution y(t) of the Cauchy problem
 y′ =
4y − t2y
t+ 2
y(0) = 1
.
and then compute limt→+∞ y(t)
3. Consider the function f(x) = esin x for x ∈ R. Is it periodic? Does the limit for x → ∞ exist? Find
the sign, maximum and minimum points, inflection points and sketch the graph.
4. Compute the following indefinite integral∫
(x+ x2) sin(x) dx
5. Using the inverse matrix method, solve the following linear system
x+ y = 1
x+ y + z = 2
x− z = 1
6. Find the eigenvalues and eigenvectors of the matrix A =
(
2 1
1 −1
)
.
7. Consider the function
f(x, y) = x3 + x2y − 4y
Compute its gradient and its Hessian matrix. Classify its critical points.
8. Consider the functions
f(x, y) = x− y , g(x, y) = x
2
2
+ y2 − 1 . (1)
Use the method of Lagrange Multipliers to find the maximum point of f subject to the constraint
g(x, y) = 0.
9. Consider a dice with six faces and roll it twice.
a) Let us denote by A the event ”the sum of the two results is 5” and B the event ”the first result
is even”. Are A and B independent events? Justify your answer.
b) You win an amount f which is 10 if the sum of the two results is 5, −10 if the sum of the two
results is 4 and 0 otherwise. Compute the expected value of f .
10. Let X be a random variable with binomial distribution with parameters n = 4 number of trials and
p =
1
4
probability of success.
a) Compute the probability to have a number of successes less or equal to 2.
b) Compute the expected value and the variance of the random variable Y = 2X.
c) Find a value δ > 0 such that
P
(∣∣∣∣X4 − 14
∣∣∣∣ ≥ δ) ≤ 10−4;
justifying your answer.
